SUMOylation negatively modulates target gene occupancy of the KDM5B, a histone lysine demethylase.
The histone lysine demethylase KDM5B plays key roles in gene repression by demethylating trimethylated lysine 4 of histone H3 (H3K4me3), a modification commonly found at the promoter region of actively transcribed genes. KDM5B is known to regulate the expression of genes involved in cell cycle progression; however, little is known about the post-translational modifications that regulate KDM5B. Herein, we report that KDM5B is SUMOylated at lysine residues 242 and 278 and that the ectopic expression of the hPC2 SUMO E3 ligase enhances this SUMOylation. Interestingly, the levels of KDM5B and its SUMOylated forms are regulated during the cell cycle. KDM5B is modulated by RNF4, an E3 ubiquitin ligase that targets SUMO-modified proteins to proteasomal degradation. Digital gene expression analyses showed that cells expressing the SUMOylation-deficient KDM5B harbor repressed mRNA expression profiles of cell cycle and DNA repair genes. Chromatin immunoprecipitations confirmed some of these genes as KDM5B targets, as they displayed reduced H3K4me3 levels in cells ectopically expressing KDM5B. We propose that SUMOylation by hPC2 regulates the activity of KDM5B.